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Description 



PXIOI) The invention refates to a d0formabletU>e. 9 
[0002] It is known from US patent specHications Nos. 
3.353,599 and 5,014.779 to Insert a corrugated tJOe 
into the weQbore o( an underground borehole and to 
ei^and the tube downhole into a tubular shape. 
[0003] US patent spedRcetion Na 5^366.012 dis- io 
doaea the eognnsion of a Glotied pipe of wNch the slots 
open up as a resUtof the op^nsron so as lo reduce the 
mdiaJ forces needed to expend the pipe. 
[0004] The use ol Blotted or inHifily corrugated p^ 
has the cisalvantaoe that the e>«»nded pipee have a ts 
Kmfted mechanical strength. 
(POOS] imematlonal patent appication.pubacatiQnNa 
WO 98^00626 (fisdoses the expansion of an unsUfld 
cyMrical pipe by means of an ej^onsion rnandrel. 
[0006] AdisadvantaoeortwIalterttvanBiQnmettwd » 
is that forces to coqpand the p^ are rdativQiy Ngh and 
that the pfM oomracte as a resull ofthe eifian&kxi proo- 



[0007] It is an object Of the present invention to allevi- 
ate the dteadvantages of the Vncmn techniques and to ss 
provide a iotx«t and d^oonable tube wtich can be 
expanded or otherwise defonned by using a relatively 
low deformation force. 



Summary of the 
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[OOQBl Thedeformable tube eooordingtothe invention 
thereto comprises a wal which is at least partly formed 
by a nunfoer of tobules. wherein at least one tubule is at 
least partly deformed in response to defomiation of tfie 

tube. 

[0009] The deformation fnay involve flytering or other 
change of the tubular shape of the tobutes. which 
requires prindpaOy bending forces which are sioniri> 
cantly lower than the tensfon fbrces that are required to 

ei^Mnd a tubular cylindrical p^pe. 
[0010] It may t>e required to obtain a tube which can 
bedefbrmed easily in sn axial or in a radial direction or 
in both directions A radiaBy deformable tube is useful if 
the tube is for eDcample to be used as an oi and/dr gas 
productton tubing which Istobe inserted Intoarelatively 
nanow and Irregutarly sh^>ed underground welbora 
An sxiaAy delonnable tube is useful if the tube is a pro- 
duction in er or tubing, a wen casing or other wel I tiAiiiar 
wHch is Installed in a oonfMCting reservoir where there 
is a risk of bucMng of the wel tUbulars as a result d the 

compaction process. 

[0011] H a radtellydeformable tube is required K is pre- 
ftered that the wall of the tube is at least partly formed 
by a series of axial tubules which each extend in a cfirec- 

tion substantially paraitel to a longitodria] axis of the 
tube such that tipon a radal deformation of the tube the 

axial tii)Ues are at least partly defonned. 



[0012] If an anally detormable tUbe is required it is 
preferred that the wall of the tUbe is at least parity 
formed by a series of toroidal tubules which extend in a 
Eubstantiany draiar direction around a longitudbtti axis 
of the tube such that upon axial deformation of ttie tube 
the toroidal tUxries are at least partly flattened or other* 

wise deformed. 

[001 3] If a tube is reqiirad which is both axiaBy and 
radiaDy deformabte. it is preferred that the wal of the 
tube is at least pertly formed by one or more heQcal 
tubules wtvch extend in a substantially helical direction 
with respect to a IcngitudUial axis of the ti^ such that 
upon deformation of the tobe m a du'ection wt\ich is ori- 
ented at an angle relative to a longitulnal direction of 
each of tie helical tubules, at least one of the helical 
tubules is defbnned. 

[0014] ThetUbUesmaybemadeolametal.plastle. 
rObber or other materlBl and may be weldedL brazad, 
bonded or othenvlso secured to adfaoent tufaUes or 
other parts of the wall of the tube. 
[0015] The tiAxJes may before expansion have a 
folded, cylindrical, elBptical or prismatic shape and may 
as a restitof the expansion be unfolded orflattened into 
an eOiplical. cytindrical or prismatic shape. 
[00161 Suitably, the tubules contain at the outer 
periphery of the lube openings or weak cpols which 
open up as a result of the deformatfon process such that 
one or more fluids are squeezed from the interior of the 
tubules ifso the space sunounding the tube. 
[901 7] In that case the fluids that are squeezed from 
the interior of the tUxiles may contain one or more 
chemicals, such as a chemical treatment fluid or com- 
ponents of a liquid cement slurry or components of a 
curing agent which conponents are only mixed when 
or after they have been squeezed out of the UAxrfes. 
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QfthedrawinoB 



[p0l8| The tmwHionwai be desofoed in more detail 
and by wey of exampla with reference to the accompa- 
nying drmrings. in which 

Rg. 1 is a cross-axial sectional view of a tube both 
before and after expansioa which \doe has a wali 
that is made of a series of axial tubules which are 
cyflndrical before expansion and ellpdcal after 



Rg. 2 is a aoss^dal sectionat view of a tube bo0i 
before and aRv npansion, which tube has a wall 
that comprises a series of axial tubules which are 
prismatic before expansion and dlisticai after 
enpansion; 

Fig. 3 is a aoss-exial sectional view of a tube botti 
before and after expansion. ^«Wch tube has a wall 
that is made of a series of axial tubules wtich are 
elfiptical both before and after t^Mrtsion: 
Rg. 4 Is a cross-axial sectional view ol a tube 
before expansion where the wall of the tube com- 
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prises a series ol axial tubules and ttie lube is 
folded into a sUsstantiaay flat shape before it is 
unfolded and expanded; 

Fig. 5 is a longitucfnal sectional view of a tU)e 
which cofTprises a wal that is made of a series ol 5 
toroidal lUbules; 

Fig. 6 is an entarged detai showving the cyinMal 
shape or three ol the toroidal tubules that are endr- 

ded in Fig. 5; 

Rg. 7 is a longltucfinai sectional view of the tube of w 
Fig. 5 after axial compfsssion of the tube; 
Fig. 8 is an enlarged detai showing the eOiptiCBl 
stvipe of itvee ol the toroidal tubules that are endr^ 

ded In Fig. 7; 

F«. 9 is a cross-anal sectional vinv ol a radially ts 
fi^nndttf e tube uo nv rt s ing six aidal or helical 
tUbUlesboth before and after exiiansion of the tii>e; 

Fig. 10 Is a croGs^aida} Becdonal view of an mK- 
parded tube of which the was comprises a series of 
folded tubules which tftfcid into a cyfindrical shape » 
during the process of ei^anding the tube; 
Fg. 1 1 is a croGfr«xiaI sectional view of another 
unesq^anded lube conf iguralion where the waH oonv 
prises a series of folded tubes which isrfold into a 
cylindrical shape during the process ol ecpandbig » 

the tube: and 

Fig. 12 is a cros&«xial sectional view of an unex- 
pended tu>e which folds open during the e)«»n8lon 
process and wNch oorrprises a tubule wtiich acts 
as a plastic hkige and which is flattened as a result so 
ol esqMnsion process. 

gfiteilecl de^ ipfan of the BiventiQQ 

[00191 Refemng now to Fig. 1 there is shown a tube 1 35 
kiac^rdricBl webore or oaier cavity 2, which tube i 
has a wal that is made Lp of a series of axial tubuies 3 
which are substantidly cylindrical before expansion of 
the tube 1 arKi elliptical after expansion of tt^ tube 1 to 
an erteged diameter, as iiUstrated by reference 40 
numeral 3B. 

{0020] The tut>e 1 can be expanded by an e3qi>ansion 
marvlr^ (not shown) or by increasing the hytaiUc 
pre6cweei9ieinlerior4onhetube 1. Asaresultoltha 
tt^maon process the tubules 3 are subject to a bend- 45 

precesa BO that relatively low forces are required. 
[0021] If the tiixileB 3 are made of steel or another 
metal tien it is preferred that the tubules 3 are sintered, 
welded or brazed together along the length of the areas 
5 where the tubules 3 touch each other. so 
10022] If the tubules 3 have an impermeable wan and 
the tut>e 1 is used temporarily in the cavity 2. for «Kam> 
pie to provide a teirporary seal, then the tube 1 can be 
radially contracted again by pumping a high pressure 
fluid into the interiors 6 of the tUbUfos 3. which wS » 
induce the flattened tubules SB k> resume their tubular 
^te^ so that the tube 1 radial shrinlQ and can be eas- 
ily removed from the cavity 2. 



PX)23] If the tube 1 is to be used permanently in the 
cavity 2. lor example H the tube 1 is to be used as a wen 
casing, then at least some of the iiix^es 3 may t>e fled 
with liquid components of a cement slurry or o<her cur- 
ing agent such as a silicone gel and the outer wait of 
these txixies may contain openings 7. or weak spots 
which are opened as a resiit of the expansion process. 

via which said fiqtld components are st^jeezed into the 
surrounding annular space 8 surrounding Ihe expanded 
tubel and the iquid components mix Lf> and cure to a 
htfdened cement siicone or other cured sealing com- 
position. 

[0024] Fig. 2 iustrates an aftamatrve embodiment of 
the deformatsle tube aooorcfing to the invention. This 
tube 9 Blso radially deformafale and conprises a 
series of tubiies 10 which are prismatic before expan- 
rion and eO^ptkal after «9»n8loa as lUBtrBtad by reler- 

erve numeral 10B. 

10025] The tubUee 10 are arranged substantially par- 
eMto the longitudinal axis 11 at tie centre of M tube 
9. Ihe tubules 10 are made of steel or another metal 
end are oonnedad Id each olher by longHudtnal welded. 

brazed or sintered bonds 1 1. 

[0026] Fig. 3 shows yet another eiTtxxfmerrt of the 

detormable tube according to the inveition. in which the 

litM 12 is rKSaftydeforrnaUe and comprises a series of 

Uxies 13 wtiich are elliptica) before and which have an 

eBiptical, abnosl flattened shape after racSal expension 

ofthetube12. 

[00271 Inthis embodiment the tubules 13 deform from 
a first eB^atical shapes illustrated by reference numeral 
13A in wNch the largest width of the elliptical tUbules 
13A has a racial orientation into a second elfiptical 
sh^ia ittustrated by reference numeral 13B in which the 
laigest width of the elliptical lUbiies 13A has a tangen- 
tial orientatioa 

[0028] Refening now to Fg. 4 there is shown a 
defonnabie tube 14 which corrprises a series of axial 
tiixies 15. wherein two pairs of tubules at opposite 
ades of the tube 14 are interoonnecled by ptaslic 
h^tges 16 These plastic hinges 16 alCMT the tube 14 to 
be stored and transported in a flattened shape e g. 
around a reeling drum (not shown). 
1(1029] When 9ie tube 14 is then unreeled from the 
reeing <ium it can be brought into a cyf ndrical shape 
by a glide funnel (not shown). V the tube 14 b to be 
used inside a wel or Inside anottter tobiiar the cyfirvfri- 
cal tube 14 is then reeled into the weifoore or the interior 
of the other tubular and expanded for exanple by pump- 
kig a high pressure fluid Into the Interior 17 of the tube 
14 

PW30] The ir^tiallyflattaned tube configuration shown 
in Fig. 4 attows an easy storage and transport of the 
tube 14, e.g. Ol a small diameter reeling drum, during 
the manufacturing stage and during trar«port from the 
marutaduring site to the site where the tube 14 is to be 

used. 

[0031] Figues 5. 6, 7 and 8 shew yet another embod- 
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imenlofthe defonmblo tii}0 accordng to the inv^onto^ 
in wtvch the tubules 18A. B have a toroidal shape in 
order to mal« the Ube 19 «xia0y deformafale. 
(0032] Thetubel9shpiwiinFig.5canbeaprtxluc- 
tion Unef in a corrpacting oil or gas bearing formation, 
where as shown in detaQ In Fig 6 the toroidal tiMes 
16A hara a sUsGtanliafly cylindrical shapa In the 001^ 

uration shown in Fig. 7 the tube 19 has asdally corh 
tracted so that its lengm is 18% shorter than rts original 

length shown in Fia 5. 

[0033] AsBresultorihea)dal oontractionQltheaiie 
19 the tubules 1 BB shown in Ftg. 7 have been deformed 
Ifto an el^ptieal shape, as is shoum in more deiailin Fig. 

8. 

[00341 Referring now to Rg. 9 there is shown a tibe 
20whichiseov8ndedwitNnaweObore2l wolher cav- 
ity. 

[p03q The tube 20 has a wail M ooRfjfteea six 
tubules 23. 24. 25. 26w 27 and 28 wNch axtsnd in an 
axial or halicai oonligurttfion relalwa to the longH^^ 
axis 29 or the aiM 20. 

(0038] Aiqaoenltubite23.24.25.26.27and28are 
interconnected along tier length by elongate welds 32. 
Plastic hinges 22 ere located in the wafis of the tubules 
23-28 at bolh sides of each weld 32. 
[00371 TheunBxpandedtube20 issh9Amallhacer>- 
t^e of the drawing. The six unei^sanded tubuies 23-28 
each have the form of a pie sector and only a minor gap 

80 Is present between adHaceni tiiules 23-28. To 
ei^Mnd the Ube 20 a pressurized fluid is pumped into 
the g^M 30 which wiB induce thetube 20 to expand until 
the walls of the tubiles 23*28 are stratched andtor the 
outer walls of the tubules 23B-28B are pressed against 

thewe(bore21. 

[0038) The volume^icient tube configuralion shown 
In Rg. 9 Is attractive V tie tUie 20 Is to be Inserted Mo 
the wellxKe 21 via a narrow axoass. such as a small 
tfameter production tJtsinQ. Furthermore the intsmal 
vohm of the inaqpended tubules 23-28 is retatMy 
large whereas the intemal wtume of the expanded 
tubules 23B-28B is relatively small so that H the walls at 
the outer circumference of the tubUes 23-28 are perfo- 
rated or t>ecome during expansion ofheoMse f iUd per- 
meable a relalively large volume of fluids is squeezed 
from the interior of the tubules 23-28 into the surround- 
ing annuhA arvVor tormaiion. 
[0039] In this way a relatively large volume of a aeaing 
agent and/or traatnMnt fluid can be iniected into the 
annul us surroundtfig the tube 20 andAar the iormation 

81 8umxmdlnglhewet>ore21. 

[0040] Ibe externally permesble tube 20 is very suit- 
able to ir^ treatment fluids into an underground for- 
mation 31 which oomprtses along the length of the 
weB)ore 21 layers of varying permeabiity. If the outer 
waBs d the tubules 23-28 have a significantly lower fluid 
permeability than the surounding for ma tion 27. 1hen« 
as soon as the outer wan of the tUbiies 22&-26B is 
pressed against the wellbore 21. a relatively constant 



fkix of treatment fluid wil be squeezed into the >«triou5 
surrounding formation layers so that the risk of injection 
of freatment fluid mainly into the pemwable formation 
tayersandbyiiassingoness ponmeafale layers is mini- 

5 rnzed. 

[0041] Ifthetuk>e20i&useda8atreatmemfluidlr^iec- 
tion tod then tfie outer waOs of the tubules 23-28 may 
be made of a permeable rubber and^or a fiabric and ttie 
inner walls of the hMes 23*28 which face the interior 
10 30ofthetube30m8ybemadeof an iiTpermeeble rub- 
ber. Alter Ir^ection of ttie treatmerrt Ruids the presEu^e ki 
the interior 30 of the UM 20 may be reduced so that itie 
tube 20 racfially contracts and can be removed from the 
tMrehole 

15 [0042] Instead of alowtng the tiise 20 to contract after 
fkiids Iwve been injected into M femialion the lube 20 
iTtty be aBowed to harden In the stranded posNicn 
against ttw weObora 21 by I ma f a g na tlng tha fabric or 
other material with a slowly curing epoxy or other plastic 

JO cotnixttitiort, so that tha solicffiad tube 20 then serves 
asaweR finer. 

[00431 The tube 20 and the tiiMOonTi^jralions shown 
in Figs. 1 -4 may also have walls that are made of a sieve 
nwterial. In that case the tube may be expanded by an 
ss a)9)anslon cone or by a tMlkxin that Is inflatad in llie 
interior of the tube. 

[P044] Since the sieve material that then tonus the 
wans of tubules Is mainly bent and not or harder 
stretdied the sieve opening size will renrsin falrty con- 

30 start during the expansion process. TTiee^andedWje 
of sieve material then serves as a fiter that prevents 
sand and other solid materials to enter the weObore 21 . 
[0045] The radialy oxparxlabie tube 20 and the other 
radafly w^xipdati^ tiA>e oonfiguations shown in Figsw 

3S i^mayalsobemttleoftubules23-28whicharamade 
of a fliM Impermeable material such as steel which 
odydelbrms if the pressure in the interior 30 Ql 8ia ate 
meeds a prMSt level. \n thai case the tube may be 
instaled as a production tUbing which serves as a 

40 downhole blow-oul preventer which e)9)8nds and seals 
of the annutus surrounding the production tUbing if a 
biow-out occurs. The rattelly eKpandaWe tube configu- 
ration shown In Rg. 9 can also be used as a driS string, 
bi that case drilfing mud is pumped through the interior 

45 of the tubules 23A-28A during driBing. At the end of a 
dril&igcyciehlcift pressure fliid Is lri|ectedlrito» etrtte^ 
rior 30 of the fti)e 2D BO that 8iB tube 20 Is expanded 

agidnsl the borehole wall 21 and lonns a Krang of the 
weflbora and the driD bit and downhole motor assembly 

50 is pulled to the suilaoe by a wrfrefine or coiled tMng 
passvig through the interior 30 of the tube 20 and also 
serves as an eo9»nsion cone. 
[0046] H only mmor e3q>ension of the tube is recMfCd 
then the wdl of the lube nrwy be providad with only one 

S5 or a few axial or helical tUbules. 

P047] a the wals Of tie tobe 20 or the Other radially 
expandable cortfigurBtions are made of a rubber or 
other elastically deformable material then the exparxied 
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tube may serve as a Ngh exponsion packer or bridge 

[0048] H wifl be understood that if Iho tubulee are ori- 
erited in an axial dvedion a radially delornvbte tube wa 
be obtairied. If the tubules are orierited in a cifcuinfererv 
tial dUBdton as shown In Figs. 5-6 then an axiatty 
deformable tube wO be obtained. 
[0049] If the tubules are oriented in a helical direction 
the tube will be deformable both in axial and racfia) 
directions and the pitch angle ol the hefical configura- 
tion of the tUbUes wll then Influence the de^^ee in 
«4«ch the tube is axially or radtaify detormatto. 
[0050] Ffg.108hoMsacortfiguraSionwhereatube40 
oorrprisea a wan that oonsisis of a series d axial bida- 
bieUaJeB41. 

IPOSl] If the tubules 41 are made of staal than they 
are h t eiconnac t ed sida by tfda along iheir length bf 
a3ctaiwfllds42. Eachti)ule41 oomprises at tie outer 
uu x nfaience of the Ube 40 a single plas6c hinge 43 
tnJi n the tmer drcun^ence of the tube 40 a set of 
lour ptastic hinges 44. 45, 46 and 47. Each of these 
ptestic Nngee 43-47 is formed by machining an axial 
groove in the inner and/or outer surlace of the waO of the 
tubule 41. 

[0092] The set of tour plastic hinges 44-47 defines a 
wan segment whera the tiimlaa 41 can be folded 
inwardly to form a U- or delta-shaped recess 48 that 
faces the interior 49 of the tube 40. 
[0053] The tube 40 is expanded by pumping a pressu- 
rized fluid into the imeriors 50 of the tubules 41 which 
causes the tubules to unfold by hinging about the plastic 
hinges 43-47 so (hat the UJbUes 41 each obtain a cylin- 
drical shape (not shown). 

[0054] As a result Of the untoUng Of the tubules 41 the 
lube 40 obtaina a laiger external and iniemal dtemeter. 
fjOOSSl Rg. 11 shows another tobe 51 wNdi com- 
prieea a wail tftat oonsistB of a sartes of axiat toldafale 

tubules 52. 

[0056] tf ttie tubules 52 are made of steel then they 
are iiteroore>ected side by side along their length by 
axiaJ welds 53. Each tuUie 52 comprises both at the 
outer and the inner circumference of the tube 51 asetof 
lour plastic Nnges 54 that are tomned by machintng 
axial grooves in the inner and/or oUar surface of the 
wan of each tubde 52. 

[qOST] Each8alortourpla8tichingaa54definesawal 
segment where the titxiles 52 can be fbided inwardly to 
form a U- or deita-chaped recess 55 that faces either 
the exterior 56 or the interior 57 of the tube 51. 
[0058] The tube 51 is expanded by punping a pressu- 
rized fluid into the interiors 58 of the tubules 51 which 
causes the tUbUes 52 to untold by Nnging cbout the 
plastic Nnges 54 so that the tubules each obtain a cylin- 
drical shape (not shown). 

[00591 As a result of the unfolding of the lUbules the 
tube 51 obtains a larger eodemal and intemal^ameler. 
[0060] Fig. 12 shows a (oldable tube 60 which com- 
prises at its lower side a single plastic hinge that is 



formed by an axial tUbiie 61 and at its t^per side a set 
of tour plastic Wnges 62 thai are lomiad by machining 
asal groom in the outer or inner surface of the ««D of 
the tube 6a 

5 [00611 The four plastic hinges 62 define a delta- 
sh9)ed recess 63 at the iJVJper side of the tube GO. when 

the tube is In its folded shape. 
(0062] The tube 60 is unfolded by pumping a pressu- 
rized fkid into the interior 64 of the tube 60, TWscauses 

10 the tube to unfold In the direction of the arrows into the 
cylindrical sh^ which is IQustratedby the braton ines 
60A. The tubule 61 then ads as a plaslic hinge and 
obtains as a result of the unfolding of the tUbe 60 the 
eliptical 6h^>e which l8 fliustrated by broken Enas 61 A. 

15 10069] ThetubUeOlismadeofapiasticaDydeform- 
ttM material, such as a formable NgTHS^ength tow- 
aloy adual phase steel gnacK wHch also provides 
fIffifoSty to tie tt)6 61 In ckcumferential dkedon dur- 
ing the unfolding procedure. After tie unfolding proce- 

ao dure a curing agent may t>e punnped into the interior 65 
of the elliptical tubiie 61 A to reinforce the tobule 61A. 
The interior 65 of the tiiJiie 61 may oooprise electrical 
and/Or hydrauic conduits tor transnnission ol electric 
and/or hydraulic power andfor signala along tie length 

es ofthetubfr 

[0064] The ennbodimenis of t>e deformable tube 
shown in tie drawings provide a tube which can be 
deformed easily and which can be reeled on a reeling 
drurrv The tiiw can be urveeled from the drum and 

30 ttiieded into an underground t>orehole or other cavity In 
which the tube is to be used. The tube is subsequently 
defonned inside the borehole or otier cavity by chang- 
■ig tie tubiiar shape of one or more tubules in the wdl 
of the tuba. Tlie detorm a tton may Mtm flattaning. 

35 unlbtfng Of otierdetormatio n of tie tubula or tubules. 

Ctalms 

1. A deformable tut>e having a wall which Is at least 
40 pertly formed by a nurnber of ttixilea wfierein at 

least one tubule is at least partly defonned in 
response to defor mat ion of tie lube. 

2. Thedelormabletiiieofclaim 1. wherein tie vi«l of 
45 tie tube is at least party formed by a series Of axial 

tobUles which each eodend in a directfon sUbstan- 
tally parallel to a longitudM axis of the tube such 
t«t i4)on a radial deformation of the tube the axial 
tubules are at least party deformed. 

50 

3. Thedeformabletubeolclaiml. wherein me ml of 
tie tube is at least partly formed by a series of toroi- 
dal tubules wNch extend in a substantialy circular 
(fraction anuil a longitudinal axis of tie tube such 

55 tiattpon axial d e formation of tie tube tie toroidal 
tubules are at least party deformed. 

4. The deformable tube of claim 1 . wherein the vieO of 
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the tU>e is at leest partly formed by one or more 
heScal tutxto which axterd in a Gub6ts^ 
cal direction wm respect lo a tongptucSnal ane of 
the tUt>e such that upon detormation of the tube in a 
directkyi which is oriented at an ariQte relative to a 5 
longitufind Erection of each of the helical tubules, 
at least one ol the helical tubUes is at least partly ' 

detormed. 

5. The detonrable tube of dairnl, wherein the wane* « 
the tLbe is at least partly formed by a mirfeer of 
substar^y parallel tubules which are arranged 
side by side and are connected to each other. 

e. The defarmable kibe of daim 5, wherein the n 
tubules are made of malal and the sides of a pair of 
atiieoflft Mxies siMarnlaDy touch each o<her and 
are sintered, welded, spot welded, brazed, bonded, 
or olheiwiee secured to each other. 

JO 

7. The detormaWe tobe of daim 5. wherein the 
tii)ules are made of a ptasbc or elastomeric mate- 
rial or a tabric and the sides of ac|acera tixiles 
sUbstonliany touch each other and are bonded to 
each other. ^ 

a The deformable tube of daim 1, wherein before 
defonnation ot the tube the tubules have a sitetan- 
tialy cylindrical shape and deform into a silKtan- 
tialy etrplical or flattened shape in response to so 
deformation of the tube. 

9. The defonmable lube of dam 1. wherein before 
detonnation of the tube the tubiiee have a sdMuv 
tialy prisratic shape and deform irlo a sUbstan- x 
tialy flattened shape In response to dufoiiiialion of 
the tuba 

10. The deformable tube of daim 1. wherein the 
tubules contain at ttic outer periphery of the tiise 40 
openings or week spots which open up as a result 

of the deformation process such that one or more 
f luUs are squeezed from the intertor of the tubules 
into the space surroundino the tube. 

45 

11. Thedefbnrabletube of dakn 10. wherein the fluids 
tlBt are squeezed from the Intertor of the tubules 
contain one or mora chemicals, such as Gompo> 
nents of a liquid cemem slurry, componei ^ of a 
curing agent or a chemical freatment f Ud. so 
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Fig.4. 
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